ABSTRACT.
The Since the first discovery in 1960 of the nuclear body in calf tissue by De The, nuclear bodies in the cell nucleus of various cells and organs have been studied by many researchers (2, 8, 9, 10, 11, 14, 16, 17, 22, 25, 29) . At present, the nuclear body is taken to be one of several normal structures in the nucleus (1) .
The electron microscope has been employed for observation and confirmation of this structure because of its size. Additionally, trials have been made to examine cell and tissue behavior by determination of the frequency of nuclear body positive nuclei per counted nuclei, or Nuclear Body Appearance Rate (N.B.A.R.) in electron microscopic sections (5, 8, 9, 12, 21, 22, 23, 25) . As for the rate in the human prostate, Smetana first reported the appearance rate in 1979 (25) . He found a rate of about 20.0 % in the total nuclei he observed, although the fundamental data for obtaining this frequency were not shown. In 1981, Furusato first reported a definite appearance rate of 31.0 % based on a total of 2269 nuclei when comparing prostatic hyperplasia to carcinoma (8) . Ohtsuki presented an N.B.A.R. of 5.2 % in 348 nuclei in hyperplastic lesions from cancer cases and also an N.B.A.R. of 5.6 % in 285 nuclei in normal regions from cancer cases (22) . It is clear that the facts listed above do not concur well, probably due to improperly concentrated sampling. In addition, the presence of two epithelial types, namely the secretory epithelium (S.E.) and basal cells (B.C.), have been completely neglected in previous reports. The major purpose of the present study is, therefore, to analyze in more precise detail the N.B.A.R. of the nuclear body in situ, with reference to the two kinds of epithelium from hyperplastic nodule, nonnodule, and atrophic lesions of the human prostate.
MATERIALS AND METHODS
The prostatic tissue was obtained in surgery for either transurethral resection or suprapubic total prostatectomy performed on 17 patients with benign prostatic hyperplasia. The tissue was first macroscopically separated into hyperplastic nodule and non-nodule areas. The nodules usually employed were 5 to 10 mm in diameter, and the center of the lesion was cut and fixed in 1.2 % glutaraldehyde and osmium tetroxide. After dehydration by graded alcohol, the tissue was embedded in Epon 812. In the blue section of the tissue, atrophic lesions were further distinguished from those of non-nodule areas and used for observation. Difficulty was encountered in obtaining all three different lesions from the same case, but in three cases we were successful.
After ultrathin sectioning the sections were doubly stained using lead citrate and uranyl acetate and observed on a Hitachi H-500H electron microscope. The nuclei were randomly selected and photographed in one section per block. At least three blocks per case were utilized.
The cells were classified as secretory epithelium or basal cell respectively at each of the three lesions. Then the number of nuclei which had nuclear bodies were counted. We then obtained the N.B.A.R. by dividing the number of nuclear body positive nuclei by the total number of counted nuclei. The data were then analyzed according to the variables of cell type and lesion area following the method of Minute Accumulation Analysis of the variance. was 8.0 %. These data are shown in Table 2 .
RESULTS

From
In the atrophic areas, a total of 1,617 nuclei were counted in a total of 7 cases, with 176 nuclear body positive nuclei. The average appearance rate for the total nuclei was 11.5 %. The secretory epithelial nuclei account for 1,239, with 118 nuclear body positive nuclei. The appearance rate was 10.1 %. Fifty-eight nuclei out of the remaining 378 nuclei of the basal cells were found to be positive for the nuclear body : an appearance rate of 22.2 %. The data are shown in Table 3 . The total number of nuclei counted in this study was 4,384, out of which 706 have a nuclear body : an appearance rate of 17.0 %. The summary is shown in Table 4 .
The statistical analysis of the variance was carried out on the basis of the mean percentage and the distribution pattern of the appearance rate for the two types, the secretory epithelium and the basal cells, at the three different lesion areas. The data for analysis of the variance in the N.B.A.R. of these two factors at the three lesions are shown in Tables 5 and 6 . A diagram of the results showed meaningful differences both in the mean percentage and the distribution of the appearance rate for the secretory epithelial nucleus between the nodule and the other two lesions. (Tables 5-1 , 5-2, and Fig. 3 ) There was no meaningful difference for the non-nodule versus the atrophic lesion. Moreover, analysis of the basal cell nuclei failed to show any meaningful differences for any of the three lesions. (Tables 6-1, 6-2 and Fig. 4) There was no correlation found between the patient's age and the appearance rate. 
DISCUSSION
Bouteille classified nuclear bodies morphologically into five types (2) . Most of the nuclear bodies we observed were categorized as the first type. Smetana classified this type of nuclear body as filamentous because of its morphological characteristics (25) . We saw, but only rarely, another type of nuclear body which has dense granules sized from 10 to 30 nm in diameter at the central area of the above type I nuclear body. The latter type is equivalent to the one classified as type II by Bouteille. Similar findings in the human prostate have also been confirmed by Smetana (25) and Ohtsuki (22) . In addition, Ohtsuki recognized nuclear bodies corresponding to Bouteille's type III, but no such finding was confirmed in our study. The frequency of occurrence of the nuclei which are positive for the nuclear body in the total number of nuclei from the selected cells and/or tissue can be calculated as a Nuclear Body Appearance Rate (N.B.A.R.) for those nuclear bodies. It has also been refered to as a nuclear body profile by several researchers (12, 29) .
In the human prostate, Smetana reported the figure of 20.0 % for the appearance rate although his fundamental data for obtaining this rate were not published (25). Furusato et al. reported a rate of 31.0 % in 2,269 nuclei for three cases which showed a high appearance rate (8). Ohtsuki presented an N.B.A.R. of 5.2 % in 384 nuclei in hyperplastic lesions from cancer cases and also an N.B.A.R. of 5.6 % in 285 nuclei from the normal area in prostatic tissue. The data for hyperplastic cells shown by Ohtsuki were particularly low.
In this report, with a comparison of the appearance rates for three different lesion areas -the hyperplastic nodule, non-nodule and atrophic -and an analysis of the variance, it has been shown that there are meaningful differences in data for both the There is no meaningful difference in the N.B.A.R. between the three lesion areas.
sampling in the non-nodule and/or atrophic areas. These conclusions can be seen in Padykula's context of the nuclear bodies being "rare" cellular components, and it is this scarceness which creates a sampling problem for transmission electron microscopy (23) . We would like to call for additional care in looking at nuclear bodies, particularly for paying attention to the handling of an organ like the human prostate, in which various changes of tissue (such as hyperplasia, normal areas and atrophy) commonly occur in the same case when the patient is over 40 years of age.
There have been experimental reports relating the change of appearance rate for the nuclear body in various kinds of cells and tissues to biological changes (5, 12, 14, 23, 24, 27, 28) . Ishii found that an increase of the N.B.A.R. in the mouse plasma cell parallels the elevation of plasma immunoprotein (12) . Padykula also found that changes of N.B.A.R. parallel endometrial proliferation when induced by estradiol administration to the immature rat (23) . As has been proposed by many authors, nuclear bodies of the human prostate appear to be related to the cell proliferation gradient, and the results for the secretory epithelium should be considered from this viewpoint. There was, however, no appreciable correlation in the N.B.A.R. of the basal cell between any of the three lesion areas. As a functional participant of the prostatic epithelium, the basal cell is believed to be the source of the epithelial cell (4), and is also called a reserve cell. Therefore, one could assume a high N.B.A.R. in the nucleus of the basal cell by simply applying the results obtained from the secretory epithelium to the basal cell. Results contrary to this reasoning were actually obtained. The phenomenon of the N.B.A.R. difference between the B.C. and the S.E. may relate to some as yet unspecifiable biological function. As is most often proposed, the N.B.A.R. is to be given a wide spectrum of roles with regard to the cell nucleus. In this context the N.B.A.R. would simply indicate the active metabolic status of the cell. This seems to be the most likely hypothesis and appears to suit the results we obtained.
